Introduction
The observed excesses in B → Dτ ν and B → D * τ ν have been one of the major anomalies in particle physics. These exclusive modes are predicted at the tree level in the standard model (SM), and thus large discrepancies with experimental data immediately implies existence of new physics (NP) in case that it is statistically confirmed. For now, the anomalies have been observed in the ratios to light leptonic modes (ℓ = e, µ), defined as
Following the report by HFLAV [1], the current situation for both the SM predictions and the experimental data is summarized as in Fig. 1 . The discrepancy reaches 4σ level at present. In this paper, we briefly review recent works trying to evaluate precise values for the SM predictions on R D and R D * and also summarize possibilities of NP explanations to the present anomalies. Finally we will mention other relevant observables which can probe and/or distinguish the NP effects. 
SM predictions
The SM predictions on the branching ratios of B → D ( * ) τ ν have been done by several works. Usually, heavy quark effective theory (HQET) has been applied to parametrize form factors of the B → D ( * ) transitions with the expansions of Λ QCD /M Q and α s , based on the Caprini-Lellouch-Neubert (CLN) parameterization [2] . The form factors included in the light leptonic modes B → D ( * ) ℓν are then determined by fits to the experimental data while those that only appear in the tauonic modes have to be evaluated with lattice QCD study, (e.g., see Ref. [3] .) Recently there are two developments on the evaluations of the form factors.
In Refs. [4, 5] , the authors pointed out that the Boyd-Grinstein-Lebed parameterization [6] for the form factors in B → Dℓν could provide a more precise fit to data in case that a large amount of signal events is available, such as the Belle II experiment. In Ref. [7] , the authors have included O(Λ QCD /M Q ) and O(α s ) contributions to the decay rates, which were previously taken as parts of the theoretical uncertainties in the CLN parameterization. With the modified parametrizations taking these contributions into account, combined fits to the experimental data of B → D ( * ) ℓν have been performed. Then these works have obtained the SM predictions as
Therefore, the uncertainty is at 1% level for now.
Another development was given in the work of Ref. 
NP explanations
Here we employ the effective Lagrangian for b → cτ ν τ to investigate NP explanations, defined as
where C NP is a Wilson coefficient for a corresponding NP operator O NP . For example, when we introduce
we can obtain a fit for C V 1 to the present experimental data.
In Table 1 , we summarize NP solutions to the R D ( * ) anomalies. For the V 1 operator, a 17% NP contribution of the SM value (C SM V 1 = 1) is necessary to accommodate the central values of the present experimental data. Assuming a tree level NP interaction with couplings = 1, this result implies existence of ∼ 2 TeV scale NP. For the V 2 operator, a complex number of the Wilson coefficient is required as the best fit solution, C V 2 ∼ 0.01 + 0.6i. As for the scalar operators, the S 1 scenario -corresponding to the main contribution in Two Higgs Doublet Model (THDM) of type II -is disfavored (no solution to the best fit values). On the other hand, the S 2 scenario has a solution, but needs the large distractive contribution, C S 2 ∼ −1.5. Finally, the tensor type operator can explain the data with C T ∼ 0.3.
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Relevant observables
The integrated decay rates of B → D ( * ) τ ν, equivalently to R D ( * ) , have been well analyzed with the data collected at BaBar, Belle, and LHCb. We expect that a large amount of signal events enables us to investigate distribution(s) of the processes at the future Belle II experiment. In light of this, the work in Ref. [9] has estimated statistics obtained at Belle II for the q 2 = (p B − p D ( * ) ) 2 distribution and then it turns out that we can distinguish the above NP scenarios of [10] .
Observables other than B → D ( * ) τ ν have turned out to be significant as several developments have been reported. In Ref. [11] , B c → J/ψ τ ν has been considered to test NP along with the R D ( * ) anomalies, as this process has been observed at LHCb [12] in the ratio of
The SM prediction and data are then R SM J/ψ = 0.283 ± 0.048 and R LHCb J/ψ = 0.71 ± 0.17 ± 0.18, respectively. Thus, one finds that there is a 1.7σ deviation although the experimental data still includes a large error. In the left panel of Fig. 3 , correlation between R D * and R J/ψ in the presence of one NP operator is shown. Thus we can see that the NP solution to the R D ( * ) anomalies, as given in Table 1 , is not compatible with the present R J/ψ observation. In Refs. [13, 14] , B c → τ ν has been used to indirectly obtain NP bound in b → cτ ν. The indirect constraints come from the B c lifetime [13] and LEP data extracted from Z boson peak [14] , which leads to the limit as B(B c → τ ν) < 10 -30%. This indirect bound is superimposed on the allowed region for the S 2 scenario in the right panel of Fig. 3 . Therefore, we can conclude that the S 2 solution to the R D ( * ) anomalies is excluded.
Summary
We Relevant observables other than R D ( * ) have been pointed out to further constrain NP interactions in b → cτ ν. The q 2 distributions of B → D ( * ) τ ν have been investigated to estimate its potential reachable at the Belle II experiment. Then it was found that 5 ab −1 of accumulated data at Belle II is sufficient to probe and/or distinguish the NP solutions to the present data of R D ( * ) . The other observations for B c have been used to provide additional bounds on NP. The ratio R J/ψ (B c → J/ψ τ ν / B c → J/ψ µν) was observed at LHCb whose result is not consistent with the SM prediction at 1.7σ. Its central value cannot be accommodated with the NP solutions to the R D ( * ) anomalies although the data still includes a large error. The B c lifetime gives the indirect limit on NP interactions. In particular, the scalar type NP interaction contributes to B c → τ ν significantly and indeed it excludes the NP solution with the scalar type interaction.
These theoretical developments will be more significant when the Belle II experiment starts to accumulate signal events for B → D ( * ) τ ν. Also, larger amounts of accumulated data will enable us to utilize multiple distributions, from which tau polarization and some angular asymmetries can be extracted, for further details of NP investigation (e.g., see Refs. [15, 16] .) A summary on the Belle II physics from both theoretical and experimental sides is now available in Ref. [10] .
